stasis, thrombosis and haemorrhagic infarction
would follow as is seen in mesenteric venous
thrombosis. After a time readjustment of the
circulation occurs and arterial inflow dim-
inishes. This leads to a reduction in tissue per-
fusion until, in time, the collateral circulation
increases sufficiently to re-establish normal
drainage. Until that stage is reached, the com-
bination of venous congestion, tissue hypoxia
and accumulation of metabolites may, by in-
creasing capillary hydrostatic pressure and per-
meability, result in local oedema.

The oedema of chronic lymphatic obstruction,
e.g. that produced by cancer, chronic in-
flammation, radiotherapy, filariasis, etc. (p.
393), is usually of the non-pitting Jype, i.e. the
swollen tissues do not yield readily to pressure.
A characteristic feature of chronic lymphatic
oedema is the development of elephantiasis due
to overgrowth of the connective tissue in the
skin and subcutaneous tissue. Since the plasma
protein normally present in the interstitial fluid
is returned to the blood by the lymphatics,
chronic lymphatic obstruction results in the
accumulation of protein in the tissues while
most of the water and electrolytes are taken up
by the yenules as usual. This accumulated pro-
tein may, in some unknown way, be responsible
for stimulating the connective tissue cells to
increase^ production of collagen.

Lymphatic oedema of the legs also occurs as
a primary condition which is sometimes heredi-
tary (Milroy's disease) and is believed to be due
to a congenital abnormality of the lymphatics.
The legs become permanently thickened.

General oedema

Cardiac oedema is apt to develop at a late stage
in cases of right ventricular failure with long-
standing systemic venous congestion. It appears
first in the most dependent parts of the body
and gradually extends upwards. Thus it is
usually noticed first round the ankles, and pit-
ting may be elicited by pressure over the lower
end of the tibia. When the condition is ad-
vanced, the limbs become greatly swollen, the
skin is tense and vesicles may form. Accumula-
tion of fluid may occur also in the serous
cavities.

As indicated above, increased transudation
from congested, dilated capillaries is not suffi-
cient to produce oedema experimentally be-
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cause the excess fluid is removed by the lym-
phatics. When, however, heart failure becomes
severe, the diminution in cardiac output adver-
sely affects renal function which depends upon
normal renal blood flow. The kidneys can com-
pensate to some extent for reduced blood
supply by increasing the proportion of fluid fil-
tered off in the glomeruli; this is probably
mediated by increased tone in the efferent
arterioles. The volume of urine is reduced and
it is highly concentrated, indicating that there
is excessive tubular re-absorption of water. The
mechanism of this excessive re-absorption is
not fully understood, but the reduced renal
blood flow may stimulate the juxta-glomerular
cells to secrete excess of renin, and this in turn
will enhance the secretion of aldosterone by the
adrenal cortex, with consequent re-absorption
of sodium by the renal tubules. The effect of
sodium retention is to stimulate secretion of
anti-diuretic hormone by the neurohypophysis,
and so more water is re-absorbed in the renal
collecting tubules. This mechanism has been
demonstrated to play a role in some, but not
all, cases of cardiac oedema (p. 258). The stim-
ulus to this secondary aldosteronism is not
fully understood, as it occurs among different
types of heart failure, both in low output and
in high output types. The great increase in
body weight confirms the enormous amount of
fluid retained in the oedematous tissues in
some cardiac cases, and the importance of
water and salt retention is shown by the effect
of diuretics in diminishing the oedema. Reduc-
tion in the intake of sodium chloride in the diet
has sometimes a markedly diuretic effect, water
being eliminated with preservation of the iso-
tonic state of the oedema fluid.

Other factors may play a part in the genesis
of cardiac oedema, e.g. the accumulation in the
tissues of waste products which by their osmo-
tic action will tend to attract more water from
the blood. There is also evidence that chronic
hypoxia increases capillary permeability, al-
though this view is not supported by the protein
content of the oedema fluid, which is usually
about 0-5 per cent or less. The fundamental
cause of cardiac oedema appears, however, to
lie in the faulty elimination of fluid consequent
upon the deranged renal circulation. The dis-
tribution of the retained fluid in the tissues is
determined by gravity because, with the reduc-
tion in cardiac power, the circulation is unable